Decay law regularity

Let H, be a Hamiltonian on L?(R ) with a § interaction of strength o > 0 at
a point @ > 0 and Dirichlet condition at the origin, that is, Hy) = —v” with
the domain of all ¢ € W2*2(Ry \ {a}) satisfying the boundary conditions
¥(0) = 0 and

Y(at) =¢(a—) =¥(a), Y(at+)—¥'(a—) = ai(a).

Let P be the projection onto L?(0,a) in L?>(R,). Given 9y € L?(R) such
that Pyg = 19, consider the decay law, or survival probability at time ¢ > 0,

Pyy(t) = ||[P e et 2.

A numerical analysis of this and similar models [1] for a particular choice of
Yo gives a highly irregular function. A conjecture to be considered is that
for 19(a—) # 0 the function Py, (-) might be nowhere differentiable.
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